Degradation by rat tissues in vitro of organophosphorus esters which inhibit cholinesterase.
Hydrolytic "A"-esterase activities of various tissues of rat (plasma, liver, kidney, brain and intestinal mucosa) against selected OP esters of diverse structure as potential substrates (paraoxon, di-n-propyl paraoxon, di-n-butyl paraoxon, chlorpyrifos oxon, di-(4-phenyl butyl) phosphorofluoridate and the chiral isomers of ethyl 4-nitrophenyl phenylphosphonate) were studied. We have developed a sensitive and widely applicable assay depending on measuring decline in residual inhibitory power of any chosen OP against horse serum cholinesterase: for seven compounds examined so far I50s against BuChE ranged from 0.07 to 70 nM, and it is easy to monitor loss of OP starting from an initial 25 microM concentration. Progressive destruction rates were always highest in liver and plasma with activity sometimes detectable in kidney, brain but not in intestinal mucosa, but the ratios of activity between tissues differed for different substrates. At 25 microM/37 degrees/pH 7.2 hydrolysis rates ranged from 8500 nmol/min/g liver for di-(4-phenylbutyl) phosphorofluoridate down to 0.8 nmol/min for the butyl analogue of paraoxon; the rate for L(-) isomer of EPN oxon (23 nmol/min/g liver) was greater than 2x that for the D(+) isomer and for paraoxon. From our data we conclude that several OP hydrolases exist whose identity may be further characterised by use of selective substrates.